Modeling a sialic acid binding pocket in the external loops of JC virus VP1.
JC virus (JCV) is a common human polyomavirus that infects over 70% of the population worldwide. JCV has a restricted cell tropism that is caused partly by the initial interaction between the virus and sialic acid-containing host cell receptors. To identify the molecular interactions between the virus and its cellular receptor, we used a combined approach of site-directed mutagenesis and homology-based molecular modeling. A model of the major viral capsid protein VP1 based on sequence alignment with other closely related polyomaviruses allowed us to target specific amino acids in the extracellular loops of VP1 for mutagenesis. An analysis of the growth rates of 17 point mutants led to the identification of VP1 amino acids that are critical in virus-host cell receptor interactions. Molecular dynamics simulations were then used to build and confirm a model of the interaction between VP1 and the sialic acid component of the JCV receptor.